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DETAILED ACTION 
Response to Amendment 

Amendment filed 3/1/07 forms the basis for this office action. In said amendment 
applicant substantially amended all pending claims 1-3 through substantial amendment 
of the independent claims 1 and 3. 

Comments on "Remarks" submitted with said amendment are included below 
under "Response to Arguments". 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claims 1 and 3 are rejected under 35 U.S.C. 1 03(a) as being 

unpatentable over Tung et al (5,248,632) in view of Man (5,533,635). 
On claim 1: Tung et al teach (Figure 4, also Figure 9) a semiconductor device 
(col. 1, 1. 5-8 and col. 3, 1, 11-20), comprising: 

a capacitor having a bottom electrode (MOS transistor channel including drain 
20: see col. 3, 1. 11-20 and realizing that a MOS transistor is also a MOS capacitor (see, 
e.g., S. Wolf, "Silicon Processing for the VLSI Era", Volume 3 - "The submicron 
MOSFET", pages 83-85), a dielectric layer 16 formed on the bottom electrode (col. 3, 1. 
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30), and an upper electrode 18 (loc.cit.) formed on the dielectric layer, the capacitor 
being formed on a semiconductor substrate (12, 14 or 12/14: col. 3, 1. 22-39); 

a first insulating layer 22 (col. 3, 1. 32-33) formed on the semiconductor substrate 
to cover the capacitor; 

a plurality of first contact plugs (28 (col. 3, 1. 41) and another not shown in the 
Figures)(col. 3, 1. 35-39) (N.B.: see Fig. 10 and discussion: note that a plurality of 
devices as depicted in either Figure 4 or Figure 9 are integrated (col. 1, 1. 5-9) formed in 
a plurality of first via holes of the first insulating layer, each of the plurality of said first 
contact plugs being electrically connected to either the bottom electrode or the upper 
electrode, namely the bottom electrode through drain 20(col. 3, 1. 35-39)); 

a first metal wiring formed on the insulating layer and connected to the bottom 
electrode through one of the first contact plugs is inherent given the "contact regions 24 
are formed through the thick oxide layer to provide contact to"... "the diffused regions" 
col. 3, 1. 35-39), because in order for contact regions 24 (Figure 1) are thereby admitted 
to have an electrical connection to a conductive material positioned on said insulating 
layer; 

a second insulating layer 30 (col. 3, 1. 55-59 and Figure 4) or 48 (col. 5, 1. 20-21 
and Figure 9) formed on the first insulating layer; 

a second contact plug 34 or 46 (Figures 4 and 9, resp.: see col. 3, 1. 60 - col. 4, 1. 
3, and col. 5, 1. 5-17) in the second insulating layer formed on the first insulating layer 
and connected to the upper electrode 18 through another one of the first contact plugs( 
namely: 28 taking into account the conductive nature of TiW layer 26 (col. 3, I. 47-48)); 



Application/Control Number: 1 0/743, 1 1 3 Page 4 

Art Unit: 3663 

an anti-fuse 42 with anti-fuse element 36 (col. 3, 1. 60 - col. 4, 1. 15: Figure 4) or 
anti-fuse 56 with anti-fuse element 50 (Figure 9 and col. 5, 1. 30-46) formed on the 
second contact plug 34 or 46 (Figures 4, 9 resp.) in a second via hole of the second 
insulating layer (30 or 48) and electrically connected to the second contact plug 
(loc.cit.).; and 

a third contact plug 40a or 54a (col. 4, 1. 16-27 and col. 5, I. 18-29) filling the 
second via hole and formed within the anti-fuse (loc.cit.); and 

a second metal wiring 60 formed on the second insulating layer (connecting to 40 
must be on said second insulating layer 30 or 48: see Figures 4 and 9) (col. 5, 1. 47-61 
with Figure 10). 

Tung et al do not necessarily teach the limitation "third contact plug does not 
directly contact the second insulating layer". 

However, it would have been obvious to include said limitation in view of Man, 
who, in a patent on a MOS transistor (col. 2, 1. 56 - col. 3, 1. 35 and Figure 3) with Al 
comprising interconnect (see title, abstract and col. 2, 1. 62-63), hence analogous art, 
teach the interposing of a TiW barrier metal layer 34 (col. 2, 1. 61-62) between said 
interconnect 36 and the underlying dielectric layer 24 col. 2, 1. 61). 

Motivation to include the teaching of the interposition of a TiW metal barrier layer 
between dielectric layer 30 and Al-comprising metal layer 40a derives at least from the 
presence of Al also in the third contact plug by Tung et al (see col. 4, 1. 19-27 in Tung et 
al), implying the desirability to keep the Al in 36 away from the dielectric material of 24, 
and the suggestion by Tung et al themselves to also include TiW in the material 
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embodiment of element 40. It would have been particularly obvious, in light of this 
suggestion by Tung et al, to include the teaching by Man in the form of a barrier layer of 
TiW separating a third contact plug comprising Al and dielectric 30 (i.e., the claimed 
second insulating layer) from the underlying "second insulating layer" 30. Note that all 
that is needed from Man is a modification in the teaching by Tung et al so as.to teach a 
third contact plug comprising an aluminum copper compound separated from 30 by a 
TiW barrier layer, rather than the teaching by Tung et al "an aluminum copper 
compound and TiW". 

Combination of the teaching by Man with the invention by Tung et al immediately 
meets limitation (a) through re-definition of the third contact plug as the aluminum 
copper compound portion of element 40a. 

On claim 3: The device of claim 1 would necessarily have to be formed in order 
to function. Claim 3 fails to further limit the device of claim 1 other than simply form each 
of their components. 

2. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tung et al and Man as applied to claim 1 above, and further in view of 
Madanetal(6,141,240). 

As detailed above, claim 1 is unpatentable over Tung et al in view of Man. 
Neither references necessarily teach the further limitation defined by claim 2. 

However, it would have been obvious to include said further limitation in view of 
Madan et al, who, in a patent on a memory array, teach the bitline (i.e., drain) and 
wordline (i.e., gate) wirings to be perpendicular to each other (Figure 1 and col. 3, 1. 38- 
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43). Motivation to include said teaching by Madan et al in the invention by Tung et al at 
least derives from the spatial efficiency achieved by the cubic arrangement. 

Response to Arguments 
Applicant's arguments filed 3/1/07 have been fully considered but they are not 
persuasive. The claim language has, through substantial amendment, overcome the 
rejections in the previous office action for the reasons stated in said Remarks. However, 
after an update search necessitated by said amendment, it was found that new 
rejections must be provided for the new claim language (see rejections under 35 USC 
103(a) overleaf). 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 



Application/Control Number: 10/743,113 



Page 7 



Art Unit: 3663 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Johannes P. Mondt whose telephone number is 571- 
272-1919. The examiner can normally be reached on 8:00 - 18:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack W. Keith can be reached on 571-272-6878. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



JPM 

May 17, 2007 
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